Introduction
Characteristic changes in uterine luminal proteins are detected after administration of steroids to ovariectomized rats (Surani, 1975a) and during pregnancy in mice (Gore-Langton & Surani, 1976) . These changes appear to be important for the regulation of cell proliferation and metabolism of the preimplantation blastocyst. Blastocysts exist in either the proliferative or quiescent state. The former state is found on Day 5 of pregnancy in the rat when the embryonic cell proliferation rate and metabolism is at a peak level (Webb & Surani, 1975; Surani, 1975b) . Embryonic quiescence occurs during lactation or in females ovariectomized on Day 3 and given progesterone, when embryonic mitotic activity ceases (Surani, 1975b) and cell metabolism declines to a basal level; resumption of metabolic activity and implantation follow when such females are injected with oestradiol (Weitlauf, 1974a) . There are several interpretations of the way in which steroids may act to release embryos from quiescence (McLaren, 1973) .
As an extension of a previous investigation (Surani, 1975a) , the present study was of the changes of uterine luminal proteins in pregnant rats and in rats ovariectomized on Day 3 of pregnancy and treated with progesterone to induce delay of implantation.
Materials and Methods
Animals. Female Wistar rats weighing 180 g were housed 3 per cage and mated. The day on which spermatozoa were detected in the vaginal smear was taken as Day 1 of pregnancy, and females were killed at 12.00 hours on each day thereafter up to Day 5 of pregnancy. Some females were ovariecto¬ mized on Day 3 of pregnancy and given a daily s.c. injection of 4-0 mg progesterone in 0-2 ml arachis oil. These females were killed between Days 4 and 30 to study quantitative and qualitative changes in the intraluminal proteins during the period when embryos enter into quiescence.
Collection of uterine intraluminal extracts and disc gel electrophoresis. Each uterine horn was flushed with 0-1 ml 0-01 M-phosphate buffer and the protein-SDS complexes from each animal were analysed on 7-5 % polyacrylamide gels as previously described (Surani, 1975a) . The gels were scanned using a Joyce Loebl Chromoscan densitometer, protein bands being detected by transmission using a complementary filter of 595 nm.
Total intraluminal protein content in the flushings of the two horns in 0-2 ml 0-154 M-NaCl was estimated by the method of Lowry, Rosebrough, Farr & Randall (1951 Fig. 2 ). There were no detectable qualitative differences, as shown by analysis on gel columns, in the proteins from spayed females compared with those from pregnant rats apart from the lack of higher molecular weight proteins in the former.
Discussion
The increase in the protein of molecular weight 70,000 and greater and in the total proteins detected on Day 5 of pregnancy are likely to be oestrogen-dependent since these changes are interrupted when females are ovariectomized on Day 3 and given progesterone alone. When oestradiol is administered to ovariectomized females treated with progesterone alone, proteins are released into the lumen which are similar to those found during pregnancy (Surani, 1975a) . The increased protein content in the lumen during pregnancy may be due, at least in part, to the secretion of uterine-specific proteins. Oestradiol is known to cause the synthesis of nonhistone chromosomal proteins in the uterus (Cohen & Hamilton, 1975) (Yochim, 1975) .
Embryos at the blastocyst stage depend on exogenous macromolecules for postimplantation changes and the presence of a high molecular weight serum fraction evokes such development in vitro (Spindle & Pedersen, 1973 (Fig. 2) . Note the gradual decline and the absence of higher molecular weight proteins by the 10th day after ovariectomy. The position of protein of approximate molecular weight 70,000 is indicated by the arrow heads. Mol.wtx Text- fig. 1 after ovariectomy will affect blastocyst cell proliferation and metabolism. Consequently, whereas blastocyst cell doubling occurs every 10 hr during pregnancy (Surani, 1975b) , this increases to 48 hr in ovariectomized rats on Day 5 (Sanyal & Meyer, 1972) . With the further decline in protein content and the virtual absence of the higher molecular weight proteins by the 10th day, embryonic mitotic activity declines and ceases (Surani, 1975b) and metabolic activity falls to basal levels (McLaren, 1973; Weitlauf, 1974a; Webb & Surani, 1975 (Aitken, 1974) and the northern fur seal (Daniel, 1971) , in which seasonal delay of implantation occurs. In both these species, intraluminal protein content is very low during em¬ bryonic quiescence but increases when implantation resumes. In the northern fur seal, blastocyst cell doubling time increases to 50-60 days during quiescence, and at the time of resumption of meta¬ bolic activity and implantation a high molecular weight protein peak appears together with an increase in total macromolecules (Daniel, 1971) . Rat embryos therefore appear to enter into quiescence as a result of adaptation to luminal environmental conditions which are suboptimal, especially with regard to a lack of higher molecular weight proteins. Similar adaptation and entry into quiescence is known in other eukaryotic cells after serum starvation (Hershko, Mammoni, Shields & Tomkins, 1971; Pardee, 1974) . This ex¬ planation for embryonic quiescence is contrary to the suggestion that the embryos are maintained in quiescence by a unique uterine inhibitor(s) acting at the transcriptional level (Psychoyos, 1973; Weitlauf, 1974b (Rudland, Seifert & Gospodarowicz, 1974) . Such increases in the protein synthesis in response to extracellular mitogens may be governed by the recruitment of ribosomes and the resulting translation of pre-existing untranslated mRNA, rather than transcription (Rudland, 1974; Bandman & Gurney, 1975) , because a generalized syn¬ thesis of all detectable peptides is observed after re-activation of quiescent embryos (Van Blerkom & Brockway, 1975) . Further determinations on the synthesis and secretion of uterine proteins are needed and then studies of their effects on embryos at the cellular level can be extended. 
